indicating that even the non-native hexacoordinate low-spin state exhibits significant peroxidase activity which is likely to involve a proton transfer from H2O2 to the second histidine ligand which would lead to its dissociation from the heme iron.
3055-Pos Board B263
Implementing a Statistical Thermodynamic Model to Describe Functionally Relevant Cytochrome C -Cardiolipin L-Site Binding Bridget Milorey, Reinhard Schweitzer-Stenner. Drexel University, Philadelphia, PA, USA. The L-site binding of ferricytochrome c to cardiolipin (CL) -containing liposomes at slightly acidic pH has attracted interest owing to its potential role in converting this classical electron transfer protein into a peroxidase. Various lines of evidence presented by Nantes and coworkers suggest that this mode of binding is electrostatic, active below pH 7, and involves residues K22, K25, and K27 as well as H26 and H33. We combined several spectroscopic techniques to characterize L-site binding thermodynamically and to identify concomitant structural changes. To this end we employed and extended a recently presented thermodynamic model that describes cytochrome c binding to CL-containing liposomes as a two-step process, where native-like liposome-bound conformers convert to more unfolded conformers with an increase in CL concentration. These partially unfolded species are characterized by a loss of the M80 ligand, which is likely replaced by H26 and/or H33. At acidic pH, the partially unfolded low-spin species converts into a mixture of penta-and hexacoordinate high-spin species at moderate-to-high CL concentration. This change of the heme iron's spin state is most likely caused by the protonation of the non-native histidine ligand, which is facilitated by low effective pH at the liposome surface. Results of our analysis of binding isotherms obtained in the absence and presence of NaCl confirmed the electrostatic character of L-site binding. The inhibiting effect of sodium ions is attributed to the accumulation of cations in the liposome's double layer, which reduces its surface potential. Thus, L-site binding is clearly distinct from cytochrome c -CL interactions at neutral pH where only the conformational change on the membrane surface is affected by the presence of NaCl. Alzheimer's Disease (AD) is the sixth-leading cause of death in the United States and is due to protein misfolding. One of the proteins implicated in this misfolding is Tau, which is a protein that stabilizes the cytoskeletal structure in neurons. Tau contains four repeat segments (R1-R4) that are crucial to its function, but are also the site of the misfolding that forms neurofibrillary tangles (NFTs). These NFTs inhibit signals between neurons and invokes processes which cause degradation of the neuronal cell. A number of previous studies reveal that anionic membranes interact with tau and induce misfolding of the protein. Here, we have investigated how each repeat segment of tau interacts with anionic and neutral membranes using isothermal titration calorimeter (ITC) and leakage assays. We have determined the equilibrium binding constants for peptide: membrane interactions, along with the thermodynamic parameters DH, DS, and DCp. We found that R2 and R3 repeat segments interact more favorably with anionic membranes, and none of the segments interacted strongly with neutral membranes. The differential behaviors of these sequences was also evident in their driving forces to membrane bindingboth classical and nonclassical hydrophobic effects were observed among these sequences. Leakage assays showed that all sequences display lytic activity to anionic membranes but not neutral membranes. Taken together, these results align with models of NFT formation that invoke misfolding events at the membrane surface. Further exploration will include experiments using NMR to see how the phosphates on the side chains of the amino acids play a role in the structural composition of the repeat segments. The misfolding and aggregation of the intrinsically disordered microtubule binding tau protein into b-sheet enriched, highly ordered fibrils are linked to the pathogenesis of a wide range of neurodegenerative disorders. The mechanism and driving forces of tau fibrillogenesis in vivo is still unknown. Specifically, structural details of the early events during the aggregation process that triggers the misfolding and assembly of the otherwise soluble and stable tau remain poorly defined. We investigated the role interfaces play in modulating the structure and aggregation propensity of four tau proteins. The largest human isoform hTau40 and two truncated constructs K32 and K18 were used. Additionally, a mutant hTau40/3Epi was used to mimic hyper-phosphorylation that is unknown to occur early during disease process. All tau proteins were found to be highly surface active, and favorably interacted with anionic 1,2-dimyristoyl-sn-glycero-3-phospho-(1'-rac-glycerol) (DMPG)lipid monolayers at the air/water interface. When intercalated into the membrane, tau underwent structural compaction to adopt a conformation with a density close to that of folded proteins. Strikingly, tau at the membrane surface gave rise to in-plane diffraction peaks, as detected by grazing-incidence x-ray diffraction (GIXD), with a d-spacing of 4.74 Å . This d-spacing exactly matches the b-sheet spacing in amyloid fibrils, indicating that these 2D crystallites formed in membrane are tau proteins misfolded in a bsheet conformation. Moreover, the misfolded tau also self-assembled into large oligomeric aggregates, as the size of these tau crystalline domains is around 200 Å . Our study supports a general tau aggregation mechanism where tau's inherent surface activity drives tau-membrane interactions, inducing the misfolding and self-assembly of tau into b-sheet enriched oligomers that could subsequently seed tau fibril growth and deposition into diseased tissues. -permeable membrane pore formation by a cytotoxic fragment of Ab (Ab 25-35 ) has been analyzed by biophysical methods. Quin-2-loaded lipid vesicles composed of 0.3 mole fraction of anionic lipid 1-palmitoyl-2-oleoyl-phosphatidylglycerol, x chol mole fraction of cholesterol, and (0.7 -x chol ) mole fraction of zwitterionic lipid 1-palmitoyl-2-oleoyl-phosphatidylcholine were prepared at x chol = 0, 0.05, 0.1, 0.2 and 0.4. CaCl 2 was added externally so that Quin-2 was sequestered from Ca 2þ ions. Quin-2 fluorescence increased exponentially upon addition of Ab [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] , which was interpreted as membrane pore formation by the peptide, calcium influx and binding to intravesicular Quin-2. The kinetics and the magnitude of fluorescence enhancement were used to evaluate the second order rate constant of pore formation (k a ), the affinity constant between the peptide molecules (K p ), and the number of peptide units in the pore (n). Circular dichroism suggested mostly b-sheet structure for the peptide in the presence of lipid vesicles. Attenuated total reflection Fourier transform infrared experiments were performed on Ab 25-35 embedded in lipid multilayers deposited on a germanium plate. These data suggested a-helical and b-sheet structures for the peptide in a lipid environment. The structure of the peptide, i.e., the a-helix/b-sheet ratio, varied as a function of cholesterol content in the membranes. These conformational transitions correlated with changes in pore formation parameters (K p , k a , n). The data suggest that cholesterol affects Ab membrane pore formation by multiple mechanisms. At moderate concentration (x chol < 0.1), cholesterol supports pore formation possibly through cholesterol-peptide interactions. Further increase in x chol causes pore inhibition by a membrane solidification mechanism. At x chol = 0.4, cholesterol causes lipid disorder and membrane destabilization.
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Characterization of Membrane-Bound Alpha-Synuclein with the Thiocyanate Vibrational Probe Group Franklin A. Kostas, Kavita Shroff, Kristen E. Fiore, Daniel M. Konstantinovsky, Casey H. Londergan. Haverford College, Haverford, PA, USA. Alpha-synuclein (aS) is a membrane-associated human protein found in the pre-synaptic terminals of neurons. Its function is unclear but it is known to aggregate to form Lewy bodies, characteristic of Parkinson's disease and related disorders. aS adopts multiple stable conformations: at least two different amphipathic helix-based conformations have been reported at interfaces with lipid membranes, and many experiments suggest a range of different membrane-bound structures that depends on the membrane composition and curvature. The thiocyanate probe group, which reports on its local environment in IR spectroscopy, was used to characterize the lipid-binding dynamics at 11 616a Wednesday, February 21, 2018 
